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4# -S-*ll £^Hr sfl-f-H. ^ t±o]v\x\£\ ^ofl oio^, ^ai o>^ 

M-°fl A 1 ^€ ^ A l^# €^ tH^m s^^M, A <Q^& 

S. 5k°]JL, ^7} ^^ofl ^o]H ^7} ^flT^ #^5)^ ^Tflsf; ^-71 ^^tl" 
*-HH €^^r ^«-§: 3#*Rr °1^-<H3£ *Vcf. 

£ 3 
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^ ^ Al^^oflA^ x\3_ ^ ^{Signal Processing Method of Multi 

Input, Multi Output Mobile Communication System} 

-£ l^r 47fl <?VEfli4^. A}-g-*}i- STTD Al^Eflo] ^Alcf. 

£ 2^ ^BflS] STTD ^l^Efl^- q-Efvfl^ 

£ 3^r iHgofl 31^-5. STTD ^1^-8: M-EHflfe- 

300 : 310 : STTD 

320 : ^ oVBflM- 330 : 

340 , 340' : 31 °1 B ^^-f- 350, 350' : STTD ^-SC] 

360 : 3MB Tfl^-f- 370 : °}£\M 

£ °J^1<4# ^-15) A>-g-^ Cf^Oj^, tH-t^ A} 
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<io> ^7fl 3GPP(Third Generation Partnership Project) ^ 7fl-f- = ^ 

(Diversity) 7]^ ^1^^> ^ t±o) \j\ X\ e] (STTD :Space Time Transmit Diversity, °}f>} 

STTD51- ^*}7}£. ^-) "J-^l 
<n> STTD ^o]^ a]^ Aj-ofl^ ^jl ^-g-sq&'S -*M:Sr(channel coding) ^g- 

7J- SHM^l A l^^r ^fJisK Space-Time coding)!- -g-Sfl cH^a^ £_Hfe <g7l ^tb 

7l^o]c|-. 

<12> STTD^ 2 7fl^ SLVEflm- A}-g-*H =L 27fl^ ^Eflu)-oflA^ ^5]^ Aj-i-§ £0] A ] 

<13> ole^ ^Hfl 7l^o]]^ 2 7fl^| ^b^lM-s. ^Sjxr -^1- ia^^- ^§fl Al^# ^ M. 

^ ^w]*H t^^M, ^71 STTD^ -g^^e]^ ^ 1* ^=|<H 
<14> [K 1] 





Time t 


Time t + T 


Antenna 0 


si 




Antenna 1 


-S 2 * 


si* 



<is> S 1^ Qo) ^ai^j Aj^ STTD <?lS^s)ZL a]^ £a-H tc)-^ ov^q- l, 25. zfz]- ^ 

^fls4 t+T^l-H^ ^fl^ol ^^J7 7V^^- ^AJ 0> E fll4 ^H^r Cf-g-J2f £o] ^Aj^cf. 

<16> (^^-Al 1) 

<17> r, =r(0 = V,-V 2 '+«, 

<18> r 2 =/•(/ + T) = V 3 +V,*+«2 
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ni, n 2 ^ ^l^H^ 4i ^-S-# ^HW. ^JIS ^MH 7>^*H, 

^^l^IJll- ^-o] ^7^1 s)^ ^a] cfo]ii]A]E]^ MRCCMaximum Ratio Combining) 1 * 

^4 ^ <»-jr ^ 9X3- o)m. u>^o.^ ^a]^ a]^o. ^ oxj] ^rf. 

<20> (^*}-ai 2) 

< ^ 1> s, = Afr, + hfl = (a, 2 + ) s i + A*^ + *2 W 2 

<22> j 2 = /fo - h 2 r' = (a 2 + a 2 )s 2 +1$^-^ 

<23> E£^K ^-71 STTD^r 47fl<>| <?>EllM-«- ^>-g-*)-^ ^jft #2] ^ i2^-gr 

<24> £ l£ 47fl^l <£3lu|-» A>-g-§>^ STTD *)^$\ ^^1^-* ^A 0 )A. 

< 25 > £ 1-g- tis}^ 47flSl ^^^(Al A 2 , A 3> A 4 )# ^>-g-*}^r STTD ^^Sr 

°1H^ ^» °1« IS. 7>^tV^. 

<26> -r f 

A^j ^Alcfofl oJ^ S ]^ aJj^j. <g nfl> Aj. 7l Aj^g-O. STTD ol^c-KllO)^ ^ 

<2?> Aj- 7 ] sttd <y^t-Kno)!- 3 ^^isi^r ^i-^i -m^^, a] 
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<28> 



^tfli-HH , A 4 °J:3luMH -S-71 ^tflM- A 2 ^ A 4 7> z]-z}- Ai ^ A3°11 A i 

D lt7Ms t +T(T : 1-^71) oil ^ z| oHfluH- ^-sfl ^zj- Al *Hfl 

t+2T<HH^ z]-zj- Ai 0 jEflM-<HlAi s 3 , A^WH •™ S3> Aa^lM-^H -*/ , A 4 <&tfli~HH 

7} s\5l, t+3T°\)*]^ ^ Ai^tflq-^A^ s 4 , A 2 °^M^^ eM s 4 . A 3 ^m<Hl>H s >' , 

A o v 7l zj- <£is|]i-HH *m #3 ^3. 4^13^ ^ijl* ^ei*m t«M 34- 

-r 5a^, °1 «fl ^£ 4 Aj^Hl Ai, A 2 , A3, A^^^IM ^Als]^ 

<30> 3) 
<31> 



<29> 









*3 








e }<tK s l e j ^s z 



























<32> 7>^1 7>^ ^-f 47^ 

<33> (^*\ 4) 



<34> 



ij = (A, + V* H - (A, + V* ) V + «■ 



<35> 
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<39> 



<36> 

r 3 = (/^ + h,e* )s 3 -(A, + V M K* + n, 
<37> r 4 =(h l + V M K + (A, + V-" 1 + % 

<38> a^H hi, h 2 , h 3> h 4 ^ Zj-Zj- ^Al o>Efll4 Ai, A 2 , A3, ^ ^p]*} 

ni, n 2 , n 3 , n 4 ^ 4^ ^ °1 W . SLSh #7H*1 ^^tt zj-o] 

z^S] 4^ 7>^*H, ^-o] ^^-o. ^ ^ ^ 

a] cfol^A]E]^ MRC(Maximum Ratio Combining) ^ t 91 3- °1» w>%^-S 

^ S^l ^nf. 

HEth ui 6 = (% + V M )5. 47fl^ t 1 ?! ^ -tl 

<40> (^*)-a1 5) 

<41> t • , 

r t - as l — bs 1 +«, 

<42> , . • , 

r 2 = as 2 + bs l + n r 

<43> , . 

r 3 =as 3 -bs A + «, 

r 4 = ai 4 + bs 3 + « 4 

<46> (^*}-Al 6 ) 

<47> m 

s^a'^+br^ =(a 2 +b i )s 1 +a'r\+b>\ 

<48> Sj = a ' h - br[ = (a 2 + a'^ - ^ 
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<49> s 3 =a'r 3 + br\ = (a 2 + b 1 )s 3 + a «, + bn\ 
<50> 5, =ar 4 - brl = (a 2 + b 2 )s 4 +a\- bn> 

<51> C^-nV, o]e^V STTD ^7}9\ O]^ #£7> UBp^ ^^-ofl ZL ^^o] ^ O.^ , 

^tflsL SI ^-g- ^£7> ZL 7^>£)^ ^ o] oluf. ojcfl ti>^ ^ 

<52> oje^ ^ofl cq*fl t^]s h STTD y <^°l o]^ i£Tg7}°\ o]^^£7> *)4*a] 

J7^ T^ofl 2.- o^^^j. ^i^g. q^vg ^ olcf. 
<53> £ 2^- ^2fl2] STTD Al^-g- q-Ej-vfl^- ^^£o!4. 

< 54 > £ 2 ^r %^}^ ^2fl^ STTD ^^^o) -l^ ^ ^--g-^ ^4 ^cf. 

£ 2^]A^ ^Bflq- ^7f 27)1, ^l-fluf I7fl 7>^ ^t|-. 

<55> #Efl^ sfl-f-H STTD Al^tfl^. STTD ^^^(110)^ $MH7> ^*fl*lfe ^ ^ 27^ ^ 

41 «?!:3m-(l20)3. ^#(100)4, STTD ^se] (140)^ ^1^ ^(cross 

interference conversion) (150) , $MB ?H 160) 5J l7fl£) ^a] oVEflq( 170)3. ^l^-^^l 
^^1^(130)^.5. ^^cf. 

<56> ^HflS] ^l^H STTD# >M~g-^- zi -f 7>^1 ^lcHH ^- ^P-Ti 

^o_v ^Als]^ Als^ ^-o] q-^^i ^ fltj.. o] nfl n 4 r 2 ^ 4]!- ^ -§-<?! ^ 

41 € ^ojcf. 

<57> 7) 

<58> , i r,* 

r, = - w 2 h2$ 2 +«i 
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<59> r 2 = w i h,S 2 + w 2 h 2 S' +n 2 

<60> ol nfl Si 4 $ ^ Aj^j ^Al of Efll |o]l^ ^^jt*]. 31 °] Bi ^-fr M-El-iflZL S\- 

<61> , /ft , /a, 

<62> ^AicjoflA^ ^ o^hv^o] sxtd decoding* *H*>7fl Sj^C-fl ZL^* Cf-g-3l|. ^O] U)-B(- 

*i *r °1 tftl si 3[ s 2 STTD decoding* 7-1^1 ^ ¥ ^ ^ ^o>o) zj-zf 

<63> (^^J-Al g) 

= h[r { ^h t r\ =(w, | \ | 2 +w 2 |/; 2 | 2 )S, - w 2 )/j*/! 2 S 2 + V2) 
<65> „ 2 =A] V 2 _ v « = ( W] | | 2 +M > 2 |fc 2 | 2 )S 2 +(>v 2 -w.K^s; + (/>> 2 -A 2 „,*) 
<66> a} 7] A-j 

,4 = (*,!/!, | 2 +w 2 |A 2 | 2 ) 
<68> B = ( w ^-w 2 )h\h 2 

<69> c, = (A,*/7, + ^ 2W ; ) 

<70> C 2 =(Vw 2 -AX) 

<71> S!f ^-O] ^^-Al gc. cf o.^ ^-o] t}X| ^ ^ OIC}. 

<72> (^Al 9 ) 



<64> 



<67> 
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<7*3> 

<74> 4- 2 =/45 2 -BS' + C 2 

<76> (^*^ 10) 

5; =/ff, -Bs' 2 =(\A\ 2 +|B| 2 )5' 1 +(^'^-502) 



<77> 



<?8> S 2 =A's 2 +Bs' x =(\A\ 2 + \B\ 2 )S 2 + (A'C 2 +BC,') 

<79> 71^^ ^<y-£ « C V^^ ^i=HH 

^ = (w, | 2 +h> 2 |/; 2 | 2 ) 



<80> 



<81> 



dA 



<82> (^*VA1 11) 

<83> w IM 2 w \h 2 \ 2 

\/ l^,| 4 + |A 2 | 4 y/ |/»,| 4 +|/» 2 | 4 

<84> oj^Tll 10^2}- 4^ 4^1- l^*Hr CI] A 

<85> ^Hfl^ sfl^s STTD « 0 >^^ $IMH ttj-^ o. ^a]^ Aj^.o} 

optimal*!- -H-£*V ^ a}^. 
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<86> ^, ^7} ^-ti^^M ^€ ^1- ^cfl^-^ia %$\*\ o.s. ( kM 2 -H*l 2 )«- ^tfl 

Sj-*Kr ^B^# 7flAHs}a}o> Bj-fetfl, ^Sfl5] o o V^ofl o]* ^cfls^M ^ *V o] 

<87> SEtlr, #7l Bfl^f-H STTD a^eao) ^-f ^ ^^m^) 27fl°] a^eao] ^-fo^, 

^Al oj-Efluf^ ^7} 47]\9\ ^-71 « 0 V^^ ntfls. ^ -§-11- ^ &cHr ^-^o] oicf. 

<88> ^-^ O. ^s.^ STTD Al^Eflojl o}o^ «?]-Eflq-# -f-*l| A] 311- ZL-f-Sl- 

*H ^*>31, ^3^r ^#^1 ^^1^ *IMH #<H^- *|B|# A}-g-s}c*) ^ 

^ ^ *)--§-] 

<89> A o V 7l SLt*^. rgA£i5}7} S)S}<^ ^ ofl O} ^. cf^ _g.A| Al^flo^o} A]Jr ^ ^ 

£^1, Zj-Z^ 4, A] oVEflu^oflA^ Z]- Al^-o] Al^TV ^ X\ 6\ *\ A] E} iE^ S]^ , 

^ ^.f-A^L ^JI, a o V 7 ] Al^-oH 31 °1 H ^7} §Sfl*H ^S)^ t&AQ; % 

7} tf]E^ ^i2^Rr ^^1^; ^"71 T^l^tg^ Al^ 

#*ti ^ ^^uJ-oflA-l ^#*Hr #7fi3. o] =O^Aj^- ^lo S ^ 
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ZLf-ofl ^§>^ Zj- oVEfll^ofl^ Z]-Z^ Aj^-ofl ol^A^ ^<a*V ^o lH B31 E i7> ^sfl^l 

<91> ^-71 $ME b]]b^ -Alcf^A-l ^Cfl Jl-B-^ofl efl^>^ JL 

ZL#_°51 ^*l3r ^ <?>Eflufo11 tfl*fl*| ^q-o) *1^H 

<93> o]^> £^ t^ofl ^Hl# ^t^^ £ ^. *Vc}-.JE 3^ 

^t!r = STTD M-^^ ^5Lolcf. ^a] oYi]}^*] 47fl f ^ 

a] ov^q.^ ^ I7fl# 7>^*H, 31^ £ 3^H<3} 7)1*1 (gain)* ^H^Kr 

SH^, °l*HH^r ^» is 7M^r\. 

<94> M. ^ofl o]*}- BflijL^ STTD Al^^fl ^ STTD <y 31^(3 10)^ 7fi 91 (gain), 3]o]H(weight ) , 3^ 
€°17> z}-z}- §tfl*lfe ^ ^ 47fl^ ^Al oj. Efll 4 ( 320)s ol^^] ^^-(300)3)-, 27fl^ ^)]o) 
— §^(340, 340') ^ 27fl£] STTD ^=7^-^(350, 350') ^ *IMB t|^BH360) ^ 1 

^ °iEflM-(370)^.S °1^-<>|^1 ^^1^(330)^.3. ^ 
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<95> att, £ 3^]^^1 3l-?-£. STTD Aj^Efl^A-] o) ^aI^ s, io] 7 fls.s STTD Al^eno) ^ 

ZL ^ ^ ^-*H] oio^ -fj-A}^, STTD Al^Eflo^ ^AlcHlA-j ^ 

(feed back) 5)^ ^7} A ^1 ^ *I^£)^ Aj-g-ofl nle) ^fl/tH ^s]^- 

<96> £ 3^- %V^^o^ 47 flo] oj-Ei^^^ A2> A3> A4)# A}-g-*}^ STTD Al^Ej ^A]^ 

(300)# ^*bg- Aj^>^ C^g-oZ}- z>cf. 

<97> -r f 

^71 ^^1^(300)^1 ajj^ *-KW,J ^ nfl; Aj- 7l Aj^-s-o. STTD <y^cU310) 

ofl £|Sfl <y^^£]jl, Al^> ^ofl 4^ Aj- 7 ] 47fl o^ O>Bfll4(320)« *Sfl Cfn>. o] ^ 

^oM Aj^-O] Z^O] Oj-E^OHA-] ^Aj£| 7 j ^ofl ^Al^-oflA-1 ^J@-<£ ^ojE Aj^-ofl 

<98> A oM STTD olSD) (310)1- 7i*lJl, Aj- 7 1 ^o]H «3]E^7> ^fl^A] ^A]£)^ Aj^-ofl tfl^A-1 

^^*>^ ( Al^V t^Ai Z]- 0> E |^ f ^ ^A]5]^ Ajjr^ z}-Z]- Ai^flM-^lAl Sl 

wi, A 2 ^M-«1I^ e si wi, A3^q-«fl^ z w 2 , A^efli-MM 2 w 2 °l^, ^71 

A 2 ^ A 4 7> 4^ Ai g A 3 ^Ai ^Al^^ Al^o] & *J A n>^.o] ^Aj-x]-7> A]^ # 
<99> o]Si\- d}^7HS t+T(T : ^1-^71 )oflA-l Zj- -f-^fl ^A]£|^ Aljri=. zJ-Zf Al o>Efl 

i-HH s 2 wi, A 2 <&n^*\ s 2 wi, A3<?>e11i4<H1a-1 < w 2 , A^BfluHH w 2 7> 

t+2T«1H*r zj-z}- Ai1>Bfli|oii^ S3 Wl> A 2 o>Eim-oflA^ eM S3 Wl> As^vHH ~° : w 2 
, A 4 ^tflM-cH]A-l W2 7> sIzl, t+3T4Hfe zJ-zj- Ai^EllM-ollA-1 s 4 wi, A 2 S>3|i-MM e " s 4 

wi, A^^i-MM * 3 ' w 2> A 4 t]rEllt+oilA-l eM ^'w 2 7> ^cf. 
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<ioo> ^ 7 ]$y £o] 47 fl o] 4, a] o> El ] 1 4 (32 o)l- ^)<?V^ STTD Al^ofl £M z]- a]^ ^a] 

^ 47flS] ^A] ^Efluf-OllA^ ^AlS)^ Al^S. 27fl ZfO£ ^-O^ Ajjz}-^- ^ $flfelH| , 
tb fl^o]^ M^, zl^jl ^ Aj- 7 ] ^ Aj^-o, o]^ 

*>M-S] ^t^S. Z]-Z]- ^o]A^ ^Z]-^- ^ ol 7 l nfl§-o]c]-. 

<101> M 

^r, t<=Hl^i t m Sl ^ e si°I AA ^=)^r <£31M- Ai A A 2 7> ZLf-# o] 

, 4^7^s <^Bfli4 A 3 4 a 4 7> 4^- aft 

<102> ^ 4 7l]^ ^A] ^>E]]l4# 41^^, Aj^] ^ ^ZV-^oj- ^S]^ Al^.o} ^,-2 

471] S] ^l-EimoU *]*]] ^5]^ Aljr= 2 7l]5] ZL-fAS. 27^ *MB ^ 

^ §-*Rr ^1^ E ^# 4 1 aI^, °H 4^ £ 3^1 zj- o>e]1 1401] ^-^zi^ $4Mh 

w 1() W 2 27fl*> ^7fl§l-^ ^Olc]-. 

<ios> cf^-o.^.^ ^-^oll Sl*V STTD Al^eflo] ^ai^-(33o)o] ^ofl cfltfl -g^KE 

<104> Aj-7] uv^o]) o]^V STTD Al^eflo] ^ a] ^(330)011 a-]^ -° Aj ^aI^a-] ^a]^- 

^ n °1 B ^ Z>^- ^o]H ^E-l A}-g-SH ^7> ^A] Aljr-g. 71] A]-*]- ^1,11^ 

°l-g- ^ ^^>7ll SH, oji=. Aj^O^ -f Al ^o]E B31 Eil- q^is] CfA] ^> 

^ ^TflS ^ A ]*J. ^ 2]f^ C.jg. A]^ 5Jo] d U}^ Aj^o. q-HfvflS.^ 

— ^E]» CfA] cfTll ^, 3f^A5L Aj^g. ^S}^ Z^olc]-. 

<105> £ 3* ^ l^oll ^ ^eJoflA^ A]Jr ^-g- ^ 
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<106> £ 3 oll o^fl Al^-g. sj-M-o] o_VEfll4(370)# 7>^1 ^^H£HH ^Aj^Rr ^-9- 47flBl 

7H^ -a-i: ^<LV ^Hfufl ^o]4. 

<107> (^*)-ai 12) 

<108> rj =Wi (^ + / Ii ey*) Ji _ v „ j (^ + / l4e *) Jj , + ^ 

<110> = + V*K + V M K* +«, 

<111> r 4 = w, (A, + /^e'* )s 4 + w 2 (/2, + h^e 1 * 1 )s 3 ' + «„ 

<112> 0)7}*), si , S 2 , S 3 , S 4 TT tt^lM-olH ^^Kn*} *b HH^ ^lr# t+Ej-lfl 

hi, h 2 , h 3> h 4 ^r ^ 4^ tf^lM- Ai, A 2 , A3. A 4 ^ ^ °>Bflq- ^ *flv| ^nlW. 

<113> Aj- 7 j ofl A] H ^ ^-o] ZJ- ^ -^0> 47)]^ ^A] oVEflufoflAi ^A]£)^ A]Jr=- 

27fl^ Hf^S. Agz]-^- - ol7l nfl-g-oll, 27^ ^olH(wi, ( W 2 )^-S- #*Rf 

7>3« ^ ^ flS* ^A] Ajxl- ^7fl^ ^ 

<115> (^tSj-Al 13) 

<116> , • , 

r, = w l as l - w 2 os, +«, 

<117> /- 2 = w,as 2 + w 2 i>s,' + «j 



<114> 
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<118> ^ - WiCXS ^ _ Wibs - + ^ 

<120> ^<g^ ^ o|rf. 

<121> ^71^1, si^l- s 2 ^r ri4 r 2 » ^VM-^ nf^-S ^zHH M« *r s 3 3f s 4 ^r r 3 

91^^^ ^^cHHfe- ^sfl 7l#^ cfs^ o^aj-^oi STTD decoding^- ^l^Rr 
^o] o>^^ cfs wj-Ai o.s ^iS^-i: ^i}. 
<122> ^, ^2fl^ 7]^<H] o^}.<*| STTD t)3-^^r ^ ^-f °fl£r ^Al o]-Efli4 l, 2 

1- °l-g-^H 4^-4 ^o] <?flolj= «flEi# ^^-S) §§>^ ^Till- -f^ AjAl^cf. 

<i23> £ 3^1 ^aicj^ ^ol^ ^.^«. (weight mu itiplier)(340)^^ o]e^ ^) 7 \ ^1 

<124> (^^-Al 14) 

z, = + w 2 r 2 ' =(a | w, | 2 +6* | w 2 f)^ +(a -i>)w> 2 S 2 + w 2 « 2 ) 

z 2 = w> 2 - w 2 r,* = (a | w, | 2 +Z>* | w 2 \ 2 )S 2 +(b-a )w> 2 S,' + (w,X - w 2 «; ) 
<127> o] rifl Zl ^ Z2 ^ ^o]H ^Ei» CH C3-7]1# AjAjtb ^ ^ Al^. ^ S-OJ-^ 

ais» z}-^ l^^. 

<128> <^7l^ ( 

<129> X = (a|w 1 | I +i*|w 2 | 2 ) 
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<130> 



Y = {a - b)w t w 2 

<i3i> m, =( W ;«, + w 2 «;) 

<132> A/ 2 = (wfn, - w,«i ) 

<133> ^ Cf^-3f ^O] t±X\ ^ ^ OlCf. 

<134> 15) 

<135> z, =XS,+YS' 1 +M l 

<136> r^AS.-yS.'+A/, 

3» ^ # 3 ?1*H , °l^?r 4^ £ 4<H] ^ai^ STTD c]^^ ^(modified 

STTD decoder) (350) °1H ^3^14. 

SEtt, zi 4 z 2 S-^-t-l 5 » 4 4^§^r 7l^^ STTD decoding «o v ^^l ^ 

<139> 16 ) 

!! " 5, =X\-Yz\={\Xf +\Yf)S,+(X'M x -YM\) 

<141> - . . , , 

<142> Aj. 7 )^. ^-c. wV^O.^ r4 S. ZL^-O.^ ^1 c] E ^ 

-^(340') ^ ^€ STTD ^3^(350' )« -g-^H ^ 5U4. 
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14> 17 ) 
-f 5> h = (a b) T 

Rw = 

°1 1h=(a,b) T c^ 7fl^ zfo S ^ *fl^ ^3.^, #7] b*r ^ ^ -fr 

o^nl^-cf. stb, R^r « ^>7l ^^M, ^ w^r AA A?] 3 tfl JI-R- 

19> o]e^ ^)o]H HflE^ 7flA> ^ ^^o. 2«^1 7^-*f(220HH 

>0> o)^o) ^^oflA^ ^-o] ^ofl o}^ 4^ Aljr «^ 
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l] 

a q^o] °^^t ±s ^oijl, ^-7i >ai-ofl $)io]H «iEi7> §*h*h &^$\^ 

#7] ^)o1h ^e^s} ^^tt ^ ^1Jl#* ^s^*Kr 

^7} t]=i^5) ^ ^ #A] oVBim-cfl^ ^S)^ 3#*Rr ^TflS 

[^^* 2] 

A oM oVEfluf^ ^7]- 4 7lH^, ^A] oj-EflM-^ I7fl^l ^-g- ^ O.S. 4^ 

A oM ZLf-^r Aj- 7l ^M.6\) ^Aj-^ol^ Aj-g-o] 5L^-£]<>| 0]^^- 
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A oM ^f-6Q 4 ^lijofl^ ^S]^ ^ofl flO^fe- ?)1 

°1B ^Ei7} ^fl^fe Sj-fe- ^Is ^e) « 0 ^. 

5] 

S ^*1tt #41 ^q-ofl o]^. cpflA-i ^ s ^l^V^ ^-71 

7] 
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